■4 

1/4 



21 



22 



Sensor 
10 



12 
13 



I 



Two-Color Pixel 
5 



12 




13 
21 

-22 



Transporent me tol co nductor 40 



12b 
12c 



Color Filter 30 



Elevated photodiode 12 




Inter-metal dielectric 



50 



" I I " I " I I I " l l l l I I I l l l l I l I I I I I I I i i i i i i i i m 




Si substrate (p-type) 60 



Bulk Si" photo diode 13 



FIG. 2 



2/4 




Wavelength (nm) 



FIG. 3 




* 




3/4 



Determine Color Transformation Matrix 
From A, B, C, 0 to Y, Cb, Cr 



Expand Matrix for eight values (2A, 2B, 2C, 2D) 
to be converted to six values (4Y, ICb, 1Cr) 



STEP 500 



STEP 510 



•jJiSJ 



s 

n 

? : i I 

iU 
SJ 

ru 



Detect raw pixel volues 



Apply raw pixel volues to expanded matrix 
to obtain eight equations with six unknowns 



i 



Solve eight equations using least squares 
to obtain six unknowns 



FIG. 5 



STEP 520 



STEP 530 



STEP 540 



Two-Color 
Pixel 5 




A2/B2 



C/D 



A3/B3 



A4/B4 



FIG. 6 



4/4 



STEP 710 




STEP 700 



STEP 720 



Determine horizontal and 
vertical gradient at 
pixel location 



Interpolate using horizontal 
and vertical gradients 







STEP 730 



STEP 740 



I 



Apply all pixel values 
ot each pixel location 
to color transformation motrix 



1 L 



STEP 750 



Sub-somple 



FIG. 7 



